Amino acid sequence of the alpha and beta subunits of Methanosarcina barkeri ATPase deduced from cloned genes. Similarity to subunits of eukaryotic vacuolar and F0F1-ATPases.
The atpA and atpB genes coding for the alpha and beta subunits, respectively, of membrane ATPase were cloned from a methanogen Methanosarcina barkeri, and the amino acid sequences of the two subunits were deduced from the nucleotide sequences. The methanogenic alpha (578 amino acid residues) and beta (459 amino acid residues) subunits were highly homologous to the large and small subunits, respectively, of vacuolar H+-ATPases; 52% of the residues of the methanogenic alpha subunit were identical with those of the large subunit of vacuolar enzyme of carrot or Neurospora crassa, respectively, and 59, 60, and 59% of the residues of the methanogenic beta subunit were identical with those of the small subunits of N. crassa, Arabidopsis thaliana, and Sacharomyces cerevisiae, respectively. The methanogenic subunits were also highly homologous to the corresponding subunits of Sulfolobus acidocaldarius ATPase. The methanogenic alpha and beta subunits showed 22 and 24% identities with the beta and the alpha subunits of Escherichia coli F1, respectively. Furthermore, important amino acid residues identified genetically in the E. coli enzyme were conserved in the methanogenic enzyme. This sequence conservation suggests that vacuolar, F1, methanogenic, and S. acidocaldarius ATPases were derived from a common ancestral enzyme.